Two female sibs of first cousin Iranian parents were found to have the syndrome of spastic paraplegia, optic atrophy with poor vision, microcephaly, and normal cognitive development. Karyotype analysis showed a normal female constitution in one and a male constitution (46,XY) in the other. The XY female showed normal female external genitalia, normal uterus and tubes, and streak gonads. SRY gene sequencing was normal. We conclude that the present family probably represents a new autosomal recessive trait of pleiotropic effects including XY sex reversal and adds further evidence for the heterogeneity of spastic paraplegia syndromes as weli as sex reversal syndromes.
Hereditary spastic paraplegia (HSP) is a heterogeneous group of spinocerebellar degeneration disorders that are classified as nonsyndromic, "pure", and syndromic. The nonsyndromic form is usually autosomal dominant (MIM 182600'); however, autosomal recessive and X linked recessive forms exist.2 3 The syndromic forms have been variably associated with ataxia, optic atrophy, extrapyramidal abnormalities, muscular dystrophy, and mental retardation. Less common associations include ichthyosis, vitiligo, premature greying of hair, retinal dystrophy, and brachydactyly, among others.4'-l0 Syndromic HSP is often considered to be autosomal recessive and appears to be more frequent in Middle Eastern populations.
Sex reversal syndromes also constitute a heterogeneous group and include syndromes with and without involvement of the SRY gene, which is implicated in male differentiation.'1-13
We report two sisters of consanguineous parents with infantile onset spastic paraplegia, optic atrophy, microcephaly with normal cognitive development, and XY sex reversal in one.
Case reports PATIENT 1 This patient was one of female twins; the other was stillborn with no obvious anomalies. The pregnancy was otherwise uneventful and delivery was normal at term in Iran. Birth weight was 2750 g and birth length was 50 cm. There were no neonatal problems. At the age of 6 months the parents noticed that she had a problem with tone and posture. Though she could roll over at 6 months of age, she was unable to support herself sitting. On evaluation at the age of 1 year she was found to have a normal CT scan of the brain and was diagnosed as having spastic diplegia. She could communicate well and cognitive skills appeared normal.
On examination at 4 years 4 months ofage she appeared an alert and pleasant child with an occipitofrontal circumference (OFC) of 44.5 cm (<5th centile) and a length of 87 cm (<5th centile) (fig 1) . She was unable to get into a sitting or standing position independently, but was able to crawl. She was not dysmorphic and the skin showed a small hypopigmented area on the right thigh and an extensive Mongolian spot on her back. She spoke with some dysarthria in French and her native language. There was plagiocephaly with flattening of the left part of the occiput and prominence of the left ear. Ocular movements were full and she followed light but had markedly reduced vision. Hearing was nor- mal. There was no drooling. Stretch (fig 3) . At 5 years of age she underwent diagnostic laparoscopy, which showed a normal uterus, and laparotomy with excision of streak gonads. Histopathological examination of specimens from both sides showed no evidence ofnormal ovarian or testicular tissues. Some nodular microscopic calcifications were noted. Hormonal profile before surgery showed that LH was <1.5 U/l (normal 0-2), FSH 23.5 U/l (normal 0-5), testosterone 0.5 mmol/l (normal 0-2), and dihydrotestosterone 0.75 mmol/l (normal 2.2-10.3). Electromyography and motor and sensory nerve conduction studies were normal. Somatosensory evoked responses were suggestive of an abnormality rostral to the dorsal column nuclei, most likely in the thalamocortical projections bilaterally. Auditory brainstem evoked responses showed normal brainstem conduction. Electroencephalogram showed focal epileptiform activity over the right occipital region as well as poor development of background for age, suggesting a moderately diffuse disturbance of cerebral activity. Urine organic acids were unremarkable with absence of 3-methylglutaconic acid. PATIENT 2 This patient was born normally after 37 weeks of an unremarkable pregnancy. Birth weight was 2650 g and birth length was 48 cm. There were no neonatal complications. Like her sister, she was noted to have problems with tone and posture at 6 months of age. On evaluation in Iran she was found to have a normal CT scan of the brain at 1 year of age and was diagnosed with spastic diplegia. She could communicate well with only slightly delayed language milestones. Cognitive skills were otherwise normal.
On examination at 2 years 6 months of age, her OFC was 43 cm (<5th centile) and her height was 80 cm (<5th centile) (fig 4) . She was alert and responsive. She had soft, cup shaped ears and her skin showed five small cafe au lait spots with no axillary or inguinal freckling. Ocular movements were full and she had normal facial movement with no drooling. However, in a few syndromes the inheritance is probably X linked recessive. 14 15 23 41 42 However, the development of sex reversal in XY females may be the result of interference with testicular differentiation. This process is controlled mainly by the testicular determining factor (TDF) locus on distal Yp, which is the sex determining region Y (SRY), in addition to other genes located on the X chromosome and autosomes.'3 43 
